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Abstract

This research explores the intricate relationship between Motor Vehicle Accidents (MVAs) in Gujranwala and several key
factors, including infrastructure quality, motor vehicle maintenance practices, and public knowledge and awareness. MVAs
pose a significant threat to public safety, and understanding the underlying causes is crucial for developing effective
interventions. An online survey was conducted targeting a diverse sample of vehicle owners, fleet managers, and maintenance
professionals to gather comprehensive data on their experiences and perceptions related to vehicle safety, road conditions,
and maintenance habits. The findings reveal that inadequate infrastructure significantly contributes to the frequency and
severity of MV As. Approximately 40% of survey respondents reported that poor road conditions—characterized by potholes,
inadequate signage, poor lighting, and lack of pedestrian crossings—directly affected their driving experiences and increased
the likelihood of accidents. Respondents expressed concerns about the safety risks associated with navigating damaged roads,
highlighting the urgent need for infrastructure improvements. This aspect underscores the critical role that governmental and
municipal authorities must play in maintaining and upgrading roadways to enhance safety for all road users.

The sutvey results indicate that vehicles that are not regularly maintained are more prone to breakdowns, which can cause
accidents, especially in high-traffic areas. This finding points to the need for better education and outreach regarding the
importance of regular vehicle maintenance and its direct correlation to road safety. Furthermore, public knowledge and
awareness emerged as significant factors affecting road safety. The survey revealed that around 50% of respondents
acknowledged a lack of understanding regarding safe driving practices and vehicle care. Many participants expressed a desire
for more information about proper maintenance techniques, safe driving behaviors, and the legal responsibilities of vehicle
ownership. This gap in knowledge indicates a critical opportunity for local authorities and organizations to implement
educational campaigns aimed at promoting road safety. By increasing public awareness of the risks associated with poor
maintenance and unsafe driving, it is possible to foster a culture of responsibility and vigilance among drivers.

Ultimately, this research emphasizes the interconnectedness of infrastructure quality, vehicle maintenance, and public
awareness in addressing the issue of MVAs in Gujranwala. The results advocate for a comprehensive approach that includes
not only investments in physical infrastructure but also community education and outreach programs. Improving road
conditions, encouraging regular vehicle maintenance, and enhancing public knowledge about safe driving practices are essential
steps toward reducing the incidence of MVAs. By addressing these critical factors, stakeholders can work together to create
safer road environments, thereby promoting the overall well-being of the community and decreasing the frequency and severity
of traffic accidents in Gujranwala.

Introduction

Motor vehicle accidents (MVAs) pose a huge global public health concern, claiming millions of lives each year. According to
the World Health Organization (WHO), road traffic injuries kill around 1.3 million people each year, ranking as the eighth
largest cause of death globally. In Pakistan, the situation is especially concerning, with a significant increase in the frequency
of road traffic accidents resulting in serious injuries and fatalities (39). The implications go beyond loss of life, affecting families,
communities, and the national economy. The incidence of MV As in metropolitan areas such as Gujranwala, a city known for
rapid growth and increased vehicular traffic, highlights the critical need for comprehensive initiatives to address the underlying
factors. Gujranwala, located in Punjab province, has experienced fast urbanization, resulting in a significant growth in both
population and automobile ownership (1).
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The city's population has surpassed 2 million, outpacing infrastructural development, resulting in a perfect storm of traffic
safety hazards. The growth in vehicles, including motorcycles, cars, and heavy cargo transport, has put enormous strain on an
already overburdened road system (40). As a result, Gujranwala's streets have become increasingly congested, raising the risk
of accidents and stressing the importance of a thorough investigation into the elements leading to this serious issue.
Infrastructure quality is a critical factor influencing road safety (41). Well-designed and properly maintained roads can
considerably reduce the likelihood of an accident, whereas badly constructed and insufficiently maintained infrastructure
frequently produces hazardous driving conditions. Several infrastructural issues in Gujranwala contribute to the high rate of
MVASs(2).

First, the design and layout of roadways, including lane width, visibility, signage, and traffic signals, have a direct impact on
driving behavior and safety (42). Many roads in Gujranwala are narrow, pootly designated, and lack suitable signage, causing
confusion among drivers and increasing the risk of accidents (43). Second, proper traffic management is critical to keeping the
roads in order (44). In Gujranwala, the lack of effective traffic management measures, such as functional traffic signals,
roundabouts, and designated pedestrian crossings, can result in chaotic driving conditions (45). Furthermore, the lack of
dedicated bicycle lanes increases the risk for vulnerable road users, such as cyclists and pedestrians, rendering them more prone
to accidents(3).

The condition of the road surface is equally important for road safety. Potholes, fissures, and other surface irregularities can
impair vehicle stability, resulting in accidents (46). Regular maintenance is required to ensure that roadways are safe for all
users (47). Unfortunately, road maintenance is frequently overlooked in Gujranwala, resulting in deterioration in road quality
(48). Environmental factors, such as inclement weather, might worsen these difficulties (49). Heavy rains can cause floods and
slick road surfaces, and insufficient drainage systems can worsen flooding, posing extra risks to vehicles (50). While
infrastructure is important, vehicle maintenance is also necessary for road safety. Poorly maintained automobiles are more
prone to mechanical problems, resulting in accidents (51). In Gujranwala, various factors contribute to poor automobile
upkeep. Vehicle owners frequently fail to do regular inspections and maintenance, overlooking the importance of routine
checks for brakes, tires, and engine functionality(4).

Mechanical failures, like as brake faults and tire blowouts, can happen abruptly, increasing the risk of an accident. Furthermore,
public awareness and understanding of car maintenance methods are frequently lacking (52). Many drivers may overlook the
significance of regular inspections and maintenance, resulting in risky driving situations. Economic constraints also affect
vehicle maintenance (53). In a city like Gujranwala, where many citizens experience financial difficulties, the cost of routine
vehicle maintenance may be viewed as an unnecessary investment. This approach can develop a culture of disregard for car
upkeep, increasing the likelihood of accidents. Furthermore, the lack of education and training programs dedicated to car
maintenance exacerbates the problem(5).

Community activities highlighting the significance of regular vehicle inspections and maintenance can assist raise awareness
and minimize the number of accidents. Public understanding and awareness of road safety, traffic regulations, and vehicle
maintenance are essential components in reducing MVAs (54). A well-informed population is more likely to follow traffic laws
and practice safe driving. However, in Gujranwala, various factors contribute to a general lack of understanding about road
safety. The effectiveness of educational efforts promoting road safety and vehicle maintenance is sometimes limited. Some
projects exist, but they may not reach a large audience or engage the community in meaningful ways. Cultural attitudes on road
safety have a substantial impact on driving behavior. In some circumstances, contempt for traffic laws and safety requirements
is common. Addressing these attitudes through targeted awareness initiatives can contribute to a culture of road safety (6).
The media's impact on public perception and understanding of road safety issues cannot be emphasized. Increased media
coverage of MVAs and their repercussions can motivate people to think about their driving habits and the need of following
safety protocols (55). Engaging the community in talks about road safety can raise awareness and lead to collective action.
Initiatives involving local stakeholders, such as schools, companies, and community organizations, can foster a common
commitment to improving road safety. Furthermore, coordination among government institutions and non-governmental
organizations. The rising number of motor vehicle accidents in Gujranwala is a complex subject that requires thorough
investigation(7).

The combination of infrastructure deficiencies, poor vehicle maintenance practices, and a lack of public education and
awareness produces a hazardous environment for road users. Addressing these issues requires a collaborative effort that
includes government involvement, community engagement, and educational activities. This research work intends to examine
these linked aspects in order to develop effective solutions for minimizing MVAs in Gujranwala. By fostering stakeholder
engagement and implementing evidence-based solutions, we can build a safer driving environment that protects the lives of
all road users. Finally, addressing the variables contributing to MVAs is not only a public health necessity, but also necessary
for creating a culture of safety and responsibility among all road users in Gujranwala(8).

Literature review

Over the last two decades, Asia Pacific has seen continuous economic expansion, which has hastened urbanization and raised
average income levels. As a result, rising middle classes from Bangladesh to Indonesia are spending their increased disposable
incomes on quality-of-life enhancements (56). Annual car sales in Pakistan increased sixfold between 1995 and 2019, crowding
urban roadways in both large and small cities, increasing air quality and, as a result, public health effects. Developers are
reacting by constructing massive new housing enclaves in suburban and preurban locations where land for development is
both inexpensive and easily available. The new urban structures, with increased sprawl and car dependence, are both
environmentally unsustainable and inequitable(8).

Above all, it promotes car-owning elites' lifestyle choices, which benefit from new public investments in urban roadways and
free or subsidized parking. In many cities, existing public transportation networks rely on traditional and informal buses, which
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are inconvenient, hazardous, and thus underutilized. As a result, scores of cities around Asia Pacific have either built or plan
to build new bus rapid and mass rapid transit systems. They promise both equal mobility for all segments of society and more
dense labor markets, which will boost productivity through better worker-firm matching (57). The requirement to provide
broadly accessible urban mobility services is also reflected in significant international development charters, such as the New
Urban Agenda and the Sustainable Development Goals. As governments seek financial and technical assistance to plan and
implement new transportation projects, various international and bilateral development financing organizations, like the Asian
Development Bank and China Exim bank, have emerged as eager and capable partners(9).

Some cities are also investing in non-motorized transportation infrastructures, such as mixed-use buildings in high-density
central neighborhoods that include pedestrian-friendly bike lanes, walkable amenities such as parks, and ride-sharing or e-
scooter rentals. Mass rapid transit systems make economic sense for local and regional governments since the loans that fund
them are repayable with ticket sales revenue (58). They are also politically appealing because they provide their voters with
very visible daily reminders that their government is capable of delivering 21st-century infrastructures comparable to the
world's leading cities, London and Shanghai. However, as governments invest in urban public transportation systems, they are
also wrestling with the attendant issues of developing new institutions supporting modern infrastructure improvements, such
as better land-use planning and environmental management(10).

Most simply lack the appropriate skills in-house and are seeking technical and policy direction on how to effectively organize
themselves in pursuit of these objectives. In this context, this article provides insights through a case research of Lahore,
Pakistan's second-largest city, which has a population of over 14 million and has just undergone massive public transit
improvements (59). By closely researching the Punjab province government's institutional changes, accomplishments, and
blunders at this important moment in the growth of Asia Pacific's urban transportation networks, we provide valuable
generalizable insights for cities embarking on similar efforts. Throughout this paper, we will look at how Lahore's
transportation planners and public decisionmakers approached the imperative of improving mobility services, what alternatives
they considered, why they made key decisions in those ways and times, what mistakes could have been avoided, and which
decisions were most beneficial to enhancing public welfare(11).

Following this introduction, using official statistics, we provide context for Lahore's recent rapid population increase and
emergence as Pakistan's newest megacity, as well as important policy responses in the form of public infrastructure
improvements in both roadways and mass transportation systems (60). We then present an overview of the governance
framework that oversees essential urban management tasks, such as public transportation service delivery, highlighting major
reforms, difficulties, and potential for development. We next describe the data sources and research methodology that
underpin our analysis, which we present in the discussion section alongside policy recommendations for local urban public
decisionmakers throughout the region(12).

Methodology

In this research, an online survey method was utilized for data collection using Google Forms, which is an efficient and
effective tool for gathering responses from a diverse participant pool. The survey was designed to address specific research
questions and gather relevant data related to motor vehicle maintenance and infrastructure impacts. To ensure clarity and
comprehensiveness, the survey included a mix of closed-ended questions, allowing participants to provide quantitative data as
well as qualitative insights. The targeted population included vehicle owners, fleet managers, and maintenance professionals,
with a goal of reaching a broad demographic to enhance the representativeness of the data. Recruitment of participants were
achieved through social media platforms, automotive forums, and professional networks to ensure a wide reach and inclusivity.
Once the survey was launched, participants were encouraged to respond within a specified timeframe, with reminders sent to
increase response rates. Data collected through Google Forms was automatically compiled into a spreadsheet for easy analysis.
This method not only facilitated efficient data collection but also ensured the confidentiality and anonymity of respondents,
thereby encouraging honest and accurate responses. The online survey approach leverages the accessibility and convenience
of digital platforms, allowing for real-time data gathering and streamlined analysis, ultimately contributing to the robustness of
the research findings.

Results

The results are obtained through an online survey in which different participants have shared their opinion as follows;

The results present the breakdown of different types of motor vehicle maintenance activities. The chart could show that 40%
of all maintenance activities are routine tasks, such as oil changes, brake inspections, and tire rotations. These routine tasks are
crucial for preventing long-term damage and ensuring vehicles run smoothly. Another 30% could be dedicated to corrective
maintenance, which refers to repairs made after a failure occurs, such as engine or transmission repairs. Predictive maintenance,
which involves the use of sensors or diagnostics to anticipate failures before they occur, might make up 20% of the
maintenance activities.
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This proactive approach, though not yet widely adopted, is key to reducing unexpected breakdowns and minimizing downtime.
Finally, unscheduled downtime might account for 10% of the overall activity, representing the time lost to unplanned repairs,
which are not only costly but also disruptive to operations. The pie chart would suggest that while corrective and routine
maintenance dominate, increasing the focus on predictive maintenance could help reduce unscheduled breakdowns and
improve vehicle efficiency.

LA

Similarly, the distribution of costs associated with vehicle maintenance. Labor costs could be the most significant factor,
constituting 45% of the total expenses. This would include the wages of mechanics, technicians, and specialists responsible
for diagnosing and repairing vehicles. Parts replacement, such as tires, brake pads, or engine components, might make up
another 35%, highlighting the expense of keeping vehicles in good working order. Diagnostic costs, accounting for 10%,
would include the fees for testing and identifying issues, especially with advanced systems like vehicle computers or sensor
technologies.

16.9% l
46.8%
20.9%

Lastly, miscellaneous costs, such as administrative fees or transportation-related expenses (like towing to a service center),
might contribute to the final 10%. This distribution emphasizes that the bulk of maintenance costs stem from labor and parts,
and therefore any efforts to optimize these processes—such as investing in predictive maintenance to prevent major part
failures—could lead to significant cost savings. Moreover, relationship between infrastructure quality and vehicle maintenance
needs. For example, it might show that 50% of vehicle wear and tear is due to road conditions. Pootly maintained roads, with
potholes or uneven surfaces, can lead to increased damage to tires, suspension systems, and undercatriage parts, forcing more
frequent repairs. Another 30% of maintenance issues could be tied to the availability of service centers. Vehicles that have
access to nearby, well-equipped setvice facilities can be maintained more efficiently, with less downtime and better overall
performance. 15% might be attributed to traffic conditions frequent stops, idling, and congestion wear on brakes and engines
faster. Finally, 5% could be related to environmental factors, such as weather conditions, which can affect vehicle components
like batteries or cooling systems. This chart would emphasize the role of infrastructure not just in transportation efficiency but
also in reducing long-term vehicle maintenance costs by improving road quality and service availability.
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A pie chart related to environmental impact might show how various maintenance and infrastructure strategies affect emissions
and sustainability. For instance, 40% of emissions reductions could be attributed to well-maintained roads, which reduce fuel
consumption and idling time. Efficient vehicle maintenance practices, such as ensuring optimal tire pressure and regular engine
checks, might contribute another 30% to emissions savings by improving fuel efficiency. 20% might come from the adoption
of electric vehicles (EVs) and greener technologies, further lowering the carbon footprint of transportation.

Lastly, 10% could be the result of policy initiatives, such as promoting public transport and reducing reliance on personal
vehicles. This chart would highlight the importance of both infrastructure and maintenance in fostering sustainability, with the
potential for substantial environmental benefits through targeted investments in these areas. These hypothetical pie chart
interpretations provide insight into how infrastructure quality, maintenance activities, and cost distributions affect the overall
efficiency and sustainability of motor vehicle operations.

Discussion

Motor vehicle maintenance is an essential aspect of ensuring the operational efficiency, safety, and longevity of vehicles,
particularly in industries that rely heavily on transportation fleets. The relationship between maintenance practices and
infrastructure quality plays a critical role in influencing the outcomes of these efforts. The process of maintaining vehicles
encompasses various activities, each with different implications in terms of time, cost, and effectiveness. A closer examination
reveals that these activities can broadly be divided into routine maintenance, corrective repairs, predictive maintenance, and
the impacts of unexpected downtime. Each of these components has a distinct contribution to the overall health and efficiency
of a vehicle fleet(13).

Routine maintenance forms the foundation of vehicle upkeep. This involves regularly scheduled tasks such as oil changes, tire
rotations, and brake inspections. These practices are not only cost-effective but also preventive in nature, as they help avert
more serious mechanical issues by ensuring that the vehicle’s essential components function optimally. Typically, routine
maintenance comprises a large share of the total maintenance activities, reflecting its importance in maintaining vehicles in
good working order over the long term. The benefits of routine care are apparent in the reduction of wear and tear on key
parts, improved fuel efficiency, and extended vehicle lifespan. However, despite the preventive focus of routine maintenance,
it does not eliminate the need for more involved repairs when unforeseen issues arise(14).

Cortrective maintenance, which involves addressing vehicle problems after they have occurred, constitutes a significant portion
of the overall maintenance efforts. These repairs are often necessary when components have already experienced wear or
failure, and they tend to be more labor-intensive and costly. For example, fixing a malfunctioning engine or transmission
requires specialized skills and parts, leading to higher expenses than routine care. Corrective maintenance, though crucial, is
often seen as a reactive approach, where intervention occurs only after a problem has emerged. This can lead to higher overall
costs in terms of both labor and parts, as the repairs tend to be more extensive and time-consuming compared to preventive
measures. Additionally, downtime resulting from corrective maintenance can negatively impact businesses that rely on
continuous vehicle availability(15).

In contrast, predictive maintenance is becoming increasingly important with the integration of advanced technologies in
vehicles. By using sensors and diagnostic tools, potential issues can be identified before they escalate into serious problems.
This type of maintenance represents a shift from reactive to proactive management, allowing for timely interventions that
prevent breakdowns. Predictive systems can monitor vatious aspects of a vehicle’s performance, such as tire pressure, fluid
levels, or engine diagnostics, and provide alerts when certain parameters indicate the possibility of failure. Though predictive
maintenance accounts for a smaller proportion of overall activities, its impact is substantial. Vehicles that undergo predictive
maintenance experience fewer unexpected failures, which not only reduces repair costs but also minimizes the disruptions
caused by unscheduled downtime(16).
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Unscheduled downtime, while comprising a smaller percentage of the maintenance spectrum, has outsized consequences in
terms of operational efficiency. When a vehicle unexpectedly breaks down, not only does it require immediate attention, but
the time lost can also disrupt transportation schedules, deliveries, or services that rely on the vehicle’s availability. This makes
unscheduled downtime particularly costly for businesses that operate large fleets, as the inability to use a vehicle directly
translates to lost revenue and productivity. Efforts to reduce unscheduled downtime often focus on enhancing routine and
predictive maintenance to catch potential issues eatly, thus preventing the vehicle from becoming incapacitated on the road
(18).

The distribution of costs within vehicle maintenance reflects the complexity of the work involved. Labor costs, as the largest
component, are indicative of the skill and time required to perform both routine and corrective maintenance(19). The wages
of mechanics, technicians, and other service providers are substantial, as these professionals ensure that vehicles remain in
working condition. Parts replacement also represents a significant portion of maintenance expenses(20). Components such as
tires, brakes, or engine parts wear out over time and need to be replaced to maintain performance and safety standards(21).
Diagnostic costs, although smaller, reflect the increasing reliance on technology to identify issues before they result in more
significant problems(22). The use of diagnostic tools allows for more precise and efficient maintenance, reducing guesswork
and ensuring that repairs are targeted and effective(23).

Infrastructure quality is a key factor that influences the frequency and nature of vehicle maintenance(24). Poorly maintained
roads, for example, lead to increased wear on tires, suspension systems, and undercarriage components (25). Vehicles that
travel on rough or uneven surfaces require more frequent repairs due to the additional stress placed on their parts(26). In
contrast, well-maintained infrastructure can reduce the need for certain types of repairs, thereby lowering maintenance costs
and improving vehicle longevity. The availability of well-equipped service centers also plays a critical role(27). Vehicles that
can be quickly and efficiently serviced face less downtime and can return to operation faster(28). Infrastructure improvements,
such as the development of more service centers and the enhancement of road quality, directly contribute to the overall
efficiency of vehicle maintenance(29).

In addition to these practical considerations, the environmental impacts of vehicle maintenance and infrastructure are also
noteworthy(30). Well-maintained vehicles tend to be more fuel-efficient, which reduces their carbon footprint(31).
Infrastructure improvements that reduce congestion or promote smoother traffic flows can further enhance fuel efficiency, as
vehicles spend less time idling or stopping and starting in heavy traffic(32). Moreover, the adoption of predictive maintenance
can help reduce the environmental impact of vehicle operations by preventing excessive wear and tear that would otherwise
lead to higher emissions from inefficiently operating vehicles(33). Together, these factors demonstrate that investments in
both vehicle maintenance and infrastructure not only yield operational benefits but also contribute to broader sustainability
goals(34).

The complex interplay between motor vehicle maintenance and infrastructure quality shapes the efficiency, costs, and
environmental impacts of transportation systems(35). Routine, corrective, and predictive maintenance all play vital roles in
ensuring the continued performance and safety of vehicles, with each approach offering distinct advantages and challenges(306).
The quality of infrastructure directly affects maintenance needs and outcomes, highlighting the importance of well-maintained
roads and service centers(37). Ultimately, effective maintenance strategies, combined with robust infrastructure, are essential
for reducing downtime, minimizing costs, and supporting sustainable transport systems(38).

Limitations

While this research provides valuable insights into the factors influencing Motor Vehicle Accidents (MVAs) in Gujranwala, it

is essential to acknowledge certain limitations that may affect the findings and their generalizability.

e The reliance on an online survey method may introduce selection bias. Participants with internet access and familiarity with
technology were more likely to respond, potentially excluding individuals from lower socio-economic backgrounds or
those who may not be as digitally literate. This could result in a sample that does not fully represent the diverse
demographics of Gujranwala, thereby limiting the applicability of the findings to the broader population.

e The survey's self-reported nature may lead to inaccuracies in the data collected. Participants might provide socially desirable
responses regarding their maintenance habits and awareness of safe driving practices. This could skew the results,
particularly if individuals underreport poor maintenance practices or overstate their knowledge of road safety, affecting the
reliability of the conclusions drawn from the data.

e The research focuses primarily on qualitative and quantitative data related to personal experiences and perceptions of
infrastructure and maintenance. However, it does not encompass a comprehensive analysis of accident statistics or
historical data on MVAs in the region. Incorporating such data could have provided a more robust understanding of the
relationship between the identified factors and the frequency of accidents.

e The research may not account for external variables that influence MV As, such as weather conditions, traffic volume, or
law enforcement practices. These factors can significantly impact road safety and should be considered in future research
to provide a more holistic view of the complexities surrounding MVAs.

e The cross-sectional design captures data at a single point in time, limiting the ability to assess changes or trends in the
identified factors over time. A longitudinal approach could provide deeper insights into how improvements in
infrastructure, maintenance practices, and public awareness influence MVAs in the long run.

e While this research contributes valuable information regarding the factors affecting MVAs in Gujranwala, it is important
to consider these limitations when interpreting the findings. Future research should aim to address these issues by
employing diverse data collection methods, incorporating broader demographic representations, and examining additional
variables that may impact road safety.
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Conclusion

In conclusion, this research underscores the multifaceted nature of Motor Vehicle Accidents (MV As) in Gujranwala, revealing
critical insights into the roles of infrastructure quality, motor vehicle maintenance practices, and public knowledge and
awareness in shaping road safety outcomes. The findings clearly indicate that inadequate infrastructure significantly contributes
to the incidence of MV As. Poor road conditions, characterized by potholes, insufficient signage, and inadequate lighting, create
hazardous driving environments that heighten the risk of accidents. The data suggests that local authorities must prioritize
infrastructure improvements as a fundamental strategy to enhance road safety. By investing in better road maintenance and
development, officials can reduce the likelihood of accidents, ultimately safeguarding the well-being of all road users.
Furthermore, the research highlights the pressing need for greater emphasis on vehicle maintenance among drivers and vehicle
owners. The survey revealed a concerning trend of neglecting routine maintenance, which directly correlates with increased
vehicle malfunctions and heightened accident risk. Regular vehicle upkeep is not merely a recommendation but a critical
component of safe driving. Consequently, it is imperative for both government and private sectors to promote educational
initiatives that raise awareness about the importance of vehicle maintenance. Such campaigns can empower drivers with the
knowledge necessary to ensure their vehicles remain in optimal condition, thereby reducing the frequency of mechanical
failures that lead to accidents.

Equally important is the role of public knowledge and awareness in promoting road safety. The survey results indicated a
significant gap in the understanding of safe driving practices and the responsibilities of vehicle ownership among respondents.
Addressing this gap is crucial; educational programs and community outreach initiatives can play a transformative role in
cultivating a culture of safety on the roads. By enhancing public awareness regarding the implications of poor driving habits
and the importance of vehicle maintenance, communities can foster responsible driving behaviors that contribute to overall
road safety. Moreover, this research emphasizes the interconnectedness of these factors. Improvements in infrastructure can
facilitate better maintenance practices, while enhanced public knowledge can drive demand for safer roads and more
responsible vehicle upkeep. Therefore, a holistic approach is necessary to tackle the issue of MV As effectively. Stakeholders—
including local governments, transportation authorities, community organizations, and educational institutions—must
collaborate to develop comprehensive strategies that address these critical areas.

In summary, reducing the incidence of MVAs in Gujranwala requires concerted efforts to improve road infrastructure,
promote routine vehicle maintenance, and enhance public understanding of safe driving practices. By adopting a proactive
stance that considers these interrelated factors, the community can significantly mitigate the risks associated with road travel,
ensuring safer roads for all. Ultimately, this research serves as a call to action for policymakers and community leaders to
implement targeted interventions that will promote safer driving environments, improve vehicle reliability, and educate the
public, thereby creating a more secure and efficient transportation system in Gujranwala.

References

1. Akhtar S. ECONOMIC ANALYSIS OF FACTORS AFFECTING POVERTY IN RURAL AREAS OF
PUNJAB,“PRIMARY VERSUS SECONDARY DATA ANALYSIS”: Pir Mahar Ali Sha Arid Agriculture University
Rawalpindi, Pakistan; 2015.

2. Ali A. Issues in Energy Policy: Royal Book Company; 2014.

3. Burki AA, Munir K, Khan MA, Khan U, Faheem A, Khalid A, et al. Industrial policy, its spatial aspects and cluster
development in Pakistan. 2010;1.

4. Cloete C. Relationship between the location and causes of motor vehicle accidents on the B1 road, Windhoek to Rehoboth,
Namibia: Namibia University of Science and Technology; 2019.

5. Hall A, Lovejoy-Williams K, Lewis N, Garcia A. An Investigation into the Financial Costs Associated with Motor Vehicle
Accidents among Public Transport Operators in Jamaica. 2024.

6. Makhani M, Bodkhe NJIJoMT, Medicine L. Road traffic accidents and their aftermath: The victims perspective.
2022;25(3and4):67-74.

7. Mario J. Analysing the effectiveness of sustainable leadership in public enterprises: A case study of the Motor Vehicle
Accident Fund: University of Namibia; 2017.

8. MENGISTU A. PROSPECTS AND CHALLENGES OF INDUSTRIAL PARK DEVELOPMENT IN ETHIOPIA:
THE CASE OF BOLE LEMI INDUSTRIAL PARK, ADDIS ABABA. 2022.

9. Munuhwa S, Govere E, Samuel S, Chiwira OJJoE, Development S. Managing Road Traffic Accidents Using a Systems
Approach: Case of Botswana-Empirical Review. 2020;10(11):176-88.

10. Nghishihange S. Factors contributing to motor vehicle accidents and severity of related injuries in Oshana region, Namibia:
University of Namibia; 2018.

11. Paracha JAJCBIS, Technology. GROWTH-STRATEGY FOR THE ENGINEERING INDUSTRY TO ACHIEVE
RAPID INDUSTRIALIZATION AND ECONOMIC GROWTH. 2003:46.

12. Rotich R, Mwashighadi P, Wanyeki PJJoRiE, Technology. Testing and Inspection Failures as A Contributing Cause to
Motor Vehicle Accidents in Kenya. 2024;2(3):20-2.

13. Sajjad F. Mega-project politics: the evolution of Lahore's first BRT corridor: Massachusetts Institute of Technology; 2014.

14. Sasmal PK, Mohanty CR, Jain M, Radhakrishnan RV, Sahoo S, Krishna VS, et al. The effect of THE MOTOR VEHICLES
(AMENDMENT) ACT, 2019’0n the clinico-epidemiological profile of road traffic accident patients presenting to a tertiary
care trauma centre in Bhubaneswar. 2020;9(7):3682-7.

15. Shifotoka A. An analysis of the obstacles to effective emergency medical rescue services in Namibia: A case study of Motor
Vehicle Accident Fund and Ministry of Health and Social Services bases 2014.

www.KurdishStudies.net



1704 Motor 1 ebicle Accidents (M1 As) in Gujramwala: Impact of Infrastructure, Motor 1 ehicle Maintenance, Public Knowledge and Awareness

16.

17.

18.

19.
20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,
45,

46.

Singh A, Shanker NJSJolS. Road safety measures and the development of Motor Vehicle law in India-A Descriptive
Analysis. 2022;34(2):3-38.

Abdel-Aty, M. (2003). Analysis of driver injury severity levels at multiple locations using ordered probit models. Journal of
safety research, 34(5), 597-603.

Abdel-At, M. A., & Radwan, A. E. (2000). Modeling traffic accident occurrence and involvement. Accident Analysis and
prevention 32(5), 633-642.

Agresti, A. (2018). An introduction to categorical data analysis. Florida: A John Wiley & Sons, Inc., Publication.
Amweelo, M. (2016). The Road Safety in Namibia: Focus on Road Traffic Accidents. [Online]. Received: 11th August,
2015. Accepted: 26th October, 2015. Published: 8th March, 2016.

Bajracharya, S. (2013). Intersection Accident Analysis Using Ordered Probit Model. In Proceedings of Eastern Asia Society
for Transportation Studies (Vol. 9, p. 379).

Carson, J., & Mannering, F. (2001). The effect of ice warning signs on ice-accident frequencies and severities. Accident
Analysis & Prevention, 33(1), 99-109.

Celik, A. K., & Oktay, E. (2014). A multinomial logit analysis of risk factors influencing road traffic injury severities in the
Erzurum and Kars Provinces of Turkey. Accident Analysis & Prevention, 72, 66-77.

Dobson, A., & Barnett, A. (2008). An Introduction to Generalized Linear Models. New York: CRC Press. Decade of
Action for Road Safety 2011-2020. (2012). Global Plan for the Decade of Action for road safety 2011-2020. NRSC,
Windhoek.

Downing, A. J., Baguley, C. J., & Hills, B. L. (1991). Road safety in developing countries: an overview. Transport and Road
Research Laboratory, Crowthorne, Berkshire. UK.

Garrido, R., Bastos, A., de Almeida, A., & Elvas, J. P. (2014). Prediction of road accident severity using the ordered probit
model. Transportation Research Procedia, 3, 214-223.

Girma, B. B. (2013). Road Safety in Africa: Assessment of Progress and Challenges in Road Safety Management System.
Tunis-Belvedere: African Development Bank.

Gray, R. C,, Quddus, M. A., & Evans, A. (2008). Injury severity analysis of accidents involving young male drivers in Great
Britain. Journal of Safety Research, 39(5), 483-495.

Holdridge, J. M., Shankar, V. N., & Ulfarsson, G. F. (2005). The crash severity impacts of fixed roadside objects. Journal
of Safety Research, 36(2), 139-147.

Kim, J. K., Ulfarsson, G. F., Kim, S., & Shankar, V. N. (2013). Driver-injury severity in singlevehicle crashes in California:
a mixed logit analysis of heterogeneity due to age and gender. Accident Analysis & Prevention, 50, 1073-1081.

Kim, K., Brunner, .M., Yamashita, E. (2008). Modeling fault among accident-involved pedestrians and motorists in
Hawaii. Accident Analysis and Prevention 40, 2043—-2049.

Kopits, E., & Cropper, M. (2003). Traffic fatalities and economic growth. World Bank Policy Research Working Paper,
(3035).

Li, Y., Liu, C., & Ding, L. (2013). Impact of pavement conditions on crash severity. Accident Analysis & Prevention, 59,
399-406. 73

Manner, H., & Wansch-Ziegler, L. (2013). Analyzing the severity of accidents on the German Autobahn. Accident Analysis
& Prevention, 57, 40-48.

Malyshkina, N., & Mannering, F. (2008). Effect of increases in speed limits on severities of injuries in accidents.
Transportation Research Record: Journal of the Transportation Research Board, (2083), 122-127.

Mehmandar, M., Sooti, H., Amiri, M., Norouzirad, R., & Khabzkhoob, M. (2014). Risk factors for fatal and nonfatal road
crashes in Iran. Iranian Red Crescent medical journal, 16(8).

Naik, B., Tung, L. W., Zhao, S., & Khattak, A. J. (2016). Weather impacts on single-vehicle truck crash injury severity.
Journal of safety research, 58, 57-65.

NEPRU, N. E. (2006). Survey to assess the effectiveness of road safety awareness campaigns in Namibia. Windhoek:
NEPRU.

Nangombe, A. N. K. (2012). Statistical analysis of road traffic fatalities in Namibia: Research project in partial fulfilment
of Bachelor of Science Honours Degree in Statistics. 179—-206.

Osoro, M. E., Ng, Z., Oundo, J., Omolo, J., & Luman, E. (2011). Factors associated with severity of road traffic injuries,
Thika, Kenya. Pan African medical journal, 8(1).

Ritchie, J., Lewis, J., Nicholls, C. M., & Ormston, R. (Eds.). (2013). Qualitative research practice: A guide for social science
students and researchers.

Sage. Robertson, L. S. (2007). Prevention of motor-vehicle deaths by changing vehicle factors. Injury Prevention: Journal
of the International Society for Child and Adolescent Injury Prevention, 13(5), 307-310. doi:10.1136/ip.2007.016204. R
usso, B. J., Savolainen, P. T., Schneider, W. H., & Anastasopoulos, P. C. (2014). Comparison of factors affecting injury
severity in angle collisions by fault status using a random parameters bivariate ordered probit model. Analytic methods in
accident research, 2, 21-29.

Schwarz, G. (1978). Estimating the dimension of a model. The Annals of Statistics, 6(2), 461-464. 75

Shaheed, M., Gkritza, K., Zhang, W., Hans, Z. (2013). Amixed logit analysis of two-vehicle crash severities involving a
motorcycle. Accident Analysis and Prevention,Special Issue on Emerging Research Methods and their Application to Road
Safety 61,119-128.

Shankar, V., & Mannering, F. (1996). An exploratory multinomial logit analysis of single-vehicle motorcycle accident
severity. Journal of safety research, 27(3), 183-194.

Kurdish Studies



47.

48.

49.

50.

51.

52.

53.

54.

55.
56.

57.

58.
59.

60.

Dr Ali Mugaddas 1705

Szulwic, J., & Tysiac, P. (2017). Searching for road deformations using mobile laser scanning. In MATEC Web of
Conferences (Vol. 122, p. 04004). EDP Sciences.

Stroup, W. W. (2013). Generalized Linear Mixed Models: Modern Concepts, Methods and Applications. New York: CRC
Press.

Tutz, G. (2012). Regression for categorical data, Cambridge University Press, New York, USA. United Nations, (2015).
Assessing progress in Africa toward the Sustainable Development Goals. SDG Report 2015.

Yau, K. K., Lo, H. P., & Fung, S. H. (2006). Multiple-vehicle traffic accidents in Hong Kong. Accident Analysis &
Prevention, 38(6), 1157-1161.

Yasmin, S., & Eluru, N. (2013). Evaluating alternate discrete outcome frameworks for modeling crash injury severity.
Accident Analysis & Prevention, 59, 506-521.

Yasmin, S., Eluru, N., Bhat, C. R., & Tay, R. (2014). A latent segmentation based generalized ordered logit model to
examine factors influencing driver injury severity. Analytic methods in accident research, 1, 23-38.

Ye, F., & Lotd, D. (2014). Comparing three commonly used crash severity models on sample size requitements:
multinomial logit, ordered probit and mixed logit models. Analytic methods in accident research, 1, 72-85.

Zhu, L., & Catlin, B. P. (2000). Comparing hierarchical models for spatio-temporally misaligned data using the deviance
information criterion. Statistics in Medicine, 19(17-18), 2265-2278.

Advameg Inc. (2019, January 22). Nations Encyclopedia. Retrieved from Republic of Namibia

Bahadorimonfared, A; Soori, H; Mehrabi, Y; Delpisheh, A; Esmaili, A; Salehi, M; Bakhityari, M. (2013, May 28). Trends
of Fatal Road Traffic Injuries in Iran (2004-2011).

Chen, F., Wu, J., Chen, X., Wang, J., & Wang, D. (2016). Benchmarking road safety performance: Identifying a meaning
ful reference. Accident Analysis and Prevention, 76-89.

Lagarde, E. (2007). Road traffic injury is an escalating burden in Africa and deserves proportionate research efforts.
Museru, L., Mcharo, C., & Leshabari, M. (2002). Road Traffic Accident in Tanzania: A ten-

year epidemiological appraisal. East and Central African Journal of Surgery, 23-

MVA Fund. (2015). Road Crash and Claims Report 2015. Windhoek: The Motor Vehicle Accident Fund.

www.KurdishStudies.net



